Résumé : This study tests if the financial markets price the investor's sentiment risk. We construct portfolios based upon the stock returns' exposure to sentiment. Our results show that the portfolio returns are positively correlated with the exposure of stocks to sentiment. The strategy that consists of buying stocks with the highest exposure to sentiment and selling stocks with the lowest exposure to sentiment generates a significant raw profit. Exploring the sources of profit, we find that neither the traditional risk factors nor the momentum factor can account for the profit. However, we find that the addition of the sentiment risk premium contributes to explain the profit.
Over the last decade, investor sentiment has become one of the most widely studied theoretical and empirical areas in finance. In fact, the relationship between investor sentiment and the valuation of financial assets has led to many memorable debates. It is highly probable that this relationship will continue to catch the attention of a growing number of academics and professionals.
Several theoretical studies have modeled the role of investor sentiment in the financial markets (Black, 1986; De Long, Shleifer, Summers and Waldmann, 1990; Barberis, Shleifer and Vishny, 1998) . In these studies, the economy is characterized by two types of investors: professional investors who rationally anticipate asset prices and noise traders (i.e. individuals) whose expectations lead to periods of over, or undervaluation, of financial assets. Both types of investors are risk adverse and the equilibrium price reflects everyone's expectations. It follows that noise traders' sentiment influences asset prices. The theoretical studies point out to that asset prices can significantly diverge from fundamental values. Moreover, because arbitrage has practical limits, rational investors fail to fully offset the effects of noise trader's sentiment. Thus, the "noise trader risk", also known as the "sentiment risk", becomes a priced factor by financial markets.
The risk introduced by noise traders in the financial markets may not be diversifiable, because their views are correlated and affect many assets. Therefore, assets subject to "noise trader risk" should provide higher returns than those assets not subject to that risk, and their price should be below their fundamental value. As noted by Lee, Shleifer and Thaler (1991, p.81 ) " Like fundamental risk, noise trader risk arising from the stochastic investor sentiment will be priced in equilibrium. As a result, assets subject to noise trader risk will earn a higher expected return than assets not subject to such risk. Relative to their fundamental values, these assets will be underpriced ".
Most empirical studies have explored the predictive ability of investor sentiment on the cross-section of stock returns (Clarke and Statman, 1998; Neal and Wheatley, 1998; Brown and Cliff, 2005) . Very few studies have tested the existence of noise trader's systematic risk priced by financial markets. According to Zweig, (1973) , this type of tests is essential as the question of whether investor sentiment drives returns is necessary but insufficient condition for the noise trader hypothesis. Additionally, the studies undertaken often led to different conclusions 1 . Some studies show that financial markets do not price psychological factors (Elton, Gruber and Busse, 1998; Sias, Starks and Tinic, 2001; Glushkov, 2006) . Others studies find that sentiment is an important factor in the return generating process of common stocks (Lee, Shleifer and Thaler, 1991; Lee, Jiang and Indro, 2002; Kumar and Lee, 2006) . The sentiment risk introduced by noise traders in the financial markets is therefore an open empirical question. The difficulty is that there is no recognized model to estimate the risk premium induces by noise traders. The main purpose of this study is to propose a new approach for studying the link between asset prices and sentiment risk. Specifically, we establish a new measure of sentiment which includes both direct, and indirect, sentiment indicators. The measure is constructed from the principal component analysis (first component) of six measures of sentiment identified in previous literature. This composite index provides a better measure of sentiment by condensing the state of mind of a very large sample of investors (consumer confidence index, investors intelligence index, closed-end funds discounts, mutual funds flows, the average monthly first-day returns on IPOs and the number of IPOs). Focusing on the concept of a sentiment risk premium, we implement the trading strategy that consists of buying stocks most impacted by the sentiment factor and selling stocks less impacted by the sentiment factor in the past 36 months. We show that such a strategy can lead to a significant raw profit and we find that the traditional risk factors cannot account for the high profit. The profit of this trading strategy is then analyzed, using a new model of asset pricing. The model takes into account a risk premium linked to investor's psychology.
The article is structured as follows. In the first section, we present the data collected and the proxy used to evaluate the sentiment variable. The methodology used to evaluate the raw profit of the trading strategy, outlined above, is the subject of the second section. In the third section, we study the sources of the profit. In the fourth section, the robustness of our results is presented. Finally, the main results are summarized in the conclusion.
Data
The sample includes all common stocks (share codes 10 and 11) listed on the NYSE, AMEX and NASDAQ between July 1981 and December 2008. Stock returns, market capitalizations and book-to market equity (B/M) ratios are collected from the merged CRSPCompustat database. For a security to be included in the sample, 36-month of consecutive returns must be available. To circumvent the survivor bias, the sample includes the stocks of the failed companies during the period sampled.
Investor sentiment is defined as the component of expectations about asset returns not warranted by fundamentals. A bullish (bearish) investor expects returns to be above (below) those justified by the fundamental indicators. According to Shefrin (2005, p.213 ) "In finance, sentiment is synonymous with error." For the proponents of behavioral finance these errors, when aggregated, are reflected in the asset prices. In the case of the irrational exuberance characterizing technology stocks in the years 2000 for instance, investor sentiment has been regarded as been overly optimistic.
Different kinds of proxy have been proposed in the literature to estimate the unobservable variable sentiment 2 . The sentiment indicators can be grouped into two categories: direct measures and indirect measures. Direct measures of investor sentiment are based on opinion polls that directly ask individuals how they feel about current or future economic and stock market conditions. Indirect measures represent economic and financial variables susceptible to capture the overall investors' state of mind.
This study uses a composite indicator which combines direct and indirect sentiment measures. The strength of the composite indicators is that they take into account multiple sources of information. A composite indicator, thus, reflects better the changes of investors' sentiment than any measure used individually 3 . Following the methodology outlined in Baker and Wurgler (2006) , the aggregate index is constructed from a principal component analysis (first component) of six measures of sentiment identified in previous studies: University of Michigan consumer confidence index (UMI), investors intelligence index (II), the average monthly first-day returns on IPOs (RIPO), the number of IPOs in a given month (NIPO), the net new cash flows of US equity mutual funds (FLOW) and finally the closed-end funds discount (CEFD). The list of variables and the sources of data used for the construction of the composite sentiment index are presented in appendix 1.
It is very likely that some of the sentiment proxies described above are related to the current economic situation. To mitigate this possibility, all sentiment measures are orthogonalized with respect to several contemporaneous economics variables. Similarly to previous studies, we use data on growth of industrial production (IP), inflation (INF), term spread (TS), default spread (DS) and growth in durable (DC), nondurable (NDC) and services consumption (SC) 4 . The composite sentiment index (CSI) is as follows:
( The first principal component explains about 58% of the total variation in the macroadjusted sentiment proxies. We can see that all individual sentiment measures obtain a similar weight (around 0.2) within the overall equation for the CSI. We find that the coefficients of the sentiment indicators have all the expected signs. They are positive for the survey data, the variables related to IPOs and mutual fund flows. The negative sign on the closed-end funds discount is consistent with the interpretation of investor sentiment, the greater the discount, the more investors are bearish.
[INSERT Figure 1 5 . This date coincides with the peak of the Dot.com. The composite index starts to decrease in April 2000; this decline accelerates after the attacks of September 11, 2001. As anticipated, the index also shows a large decrease in 2008 during the so-called sub-prime crisis. Overall, the composite sentiment index produces a faithful reproduction of the bubbles and crashes during study period.
The sentiment strategy
If the sentiment risk is priced by financial markets, the stocks most sensitive to the sentiment variable should produce higher returns than the stocks less sensitive to the sentiment variable. In other words, the strategy consisting of buying portfolios of stocks with greater exposure to sentiment and selling portfolios of stocks with the lower exposure to sentiment should generate a statistically significant raw profit.
The development of the strategy
We perform a linear model 6 to estimate the impact of investor sentiment on stock returns. To obtain a time series of sentiment betas, we use the following approach: starting from August 1984 7 , we regress the monthly returns of each stock on the variations of composite sentiment indicator over the window [t-1, t-36] . The absolute value of the estimated coefficient 8 is our measure of the sensitivity of stock to sentiment factor in month t. We then proceed by rolling forward by one month all the way to December 2008. The estimated model is as follows:
On the basis of sentiment betas estimated in model (2), we sort all the stocks included in our sample into ten portfolios. Specifically, each month, we rank all the stocks into ten portfolios using the ascending absolute value of the sentiment betas. Portfolio 1 contains the stocks least impacted by investor sentiment and portfolio 10 the stocks the most impacted. As the betas are estimated on a rolling basis of a one month, we investigate the sentiment portfolio returns on a holding horizon of a month 9 . We compute the monthly portfolio return as a value-weighted average of all stocks in the portfolio.
[ INSERT TABLE 1] Panel 1 presents summary statistics for the sentiment betas. The average beta of portfolios comprising stocks the most sensitive to sentiment factor is about 1.110. The average beta of portfolios comprising stocks the least sensitive to sentiment factor is about 0.017. Note that some stocks do not appear to be impacted by the sentiment factor, their average beta is zero. By contrast, others stocks show a strong dependence to the sentiment factor, their sentiment betas reach 12.14.
[ INSERT TABLE 2] Panel table 2 presents summary statistics for the constructed portfolio returns. Results in the table indicate that the stocks most influenced by the sentiment factor earn higher returns than the stocks less impacted by the sentiment factor. The portfolio returns (except portfolio 5) increase when they include the stocks most sensitive to sentiment factor. Portfolio 1 earns an average return of 0.95% and portfolio 10 provides an average return of 1.96%. Results also show that the portfolios 1 and 10 are relatively stable; the average turnover does not exceed 7%. 6 We use a model similar to Wang (2004) and Glushkov (2006) . 7 As the sentiment beta is calculated over a period of 36 months, the first estimation starts in August 1984. 8 In our sample, the vast majority of the stocks have a positive sentiment beta (approximately 92% of the stocks). The negative sentiment betas indicate that some investors are adopting "negative feedback" strategies; i.e. buying stocks when their prices fall and selling when prices rise. Shefrin and Statman (1994) consider that certain behavioral biases are pushing investors to adopt "positive feedback" strategies while other cognitive biases lead them to adopt "negative feedback" strategies. 9 This strategy can be generalized to periods of k months (3, 6, 9 and 12 months).
The raw profit of the sentiment strategy
To test whether the differences between our portfolio returns are statistically significant, we perform t tests for the mean portfolio returns. As the strategy is to buy the stocks most influenced by the sentiment factor and sell the stocks least influenced by the sentiment factor, we use portfolio 1 as a benchmark for the significance tests.
[ INSERT TABLE 3] Table 3 presents the raw profits, t-stats and p-values for the difference in mean returns tests. Results show that the difference in mean returns between portfolio 10 and portfolio 1 is about equal to 1% per month, for annual raw profit of 12% 10 . This difference is significantly different from zero at 5%. The t-stat and p-value of the strategy consisting of buying portfolio 10 and selling portfolio 1 are respectively 1.803 and 0.035. Results also show that the difference in mean returns between the portfolio 9 and 1 is significant at 10%. However, for the other portfolios, the differences in mean returns are not significant at conventional levels.
Overall, the stocks that have higher exposure to sentiment factor earn greater returns than stocks with lower exposure to sentiment. Notice however, that the portfolios that generate the highest returns are also those having the highest traditional risk (see Tables 1 and 2 ). These portfolios are characterized by higher traditional beta coefficients and small market capitalizations. This finding may suggest that high returns observed for these portfolios are just a compensation for traditional risk bearing.
The sources of profit
In the previous section, we found that the sentiment strategy generates a raw profit statistically significant. Portfolios of stocks more sensitive to the sentiment factor earn significantly higher returns than portfolios less sensitive to that factor. This section explores the sources of the sentiment strategy's profit.
The impact of the traditional risk
To examine whether the traditional risk explains the high returns of portfolios most sensitive to sentiment, we use the four-factor model of Carhart (1997) . The model allows to control for momentum, the only anomaly unexplained by the three-factor model of Fama and French (1993) . In addition to momentum, the model allows for the control of the market risk, the risk associated with firm size and the B/M ratio. The model is shown in equation (3):
R p is the portfolio rate of return, R f is the risk-free rate of return, R m -R f is the market return in excess of the risk-free rate (one-month bill rate), SMB is the difference between the valueweighted return of a portfolio of small stocks and the value-weighted return of a portfolio of large stocks, HML is the difference between the value-weighted return of a portfolio of high B/M stocks and the value-weighted return of a portfolio of low B/M stocks, UMD is the difference between the value-weighted return of a portfolio of stocks with high returns during months t-12 to t+2 and the value-weighted return of a portfolio of stocks with low returns during months t-12 to t+2, and ε p is the residual return on the portfolio. The intercept, α p, measures the average monthly abnormal return. The monthly time series of the factors are obtained from Ken French's data library.
[ INSERT TABLE 4] Table 4 presents the regression results. The adjusted R 2 are high in all cases, although somewhat lower for the tow portfolios most exposed to sentiment factor. These portfolios also exhibit the largest alpha coefficients. The portfolios most (least) exposed to sentiment exhibit a positive and significant excess return of 0.7% (-0.2%) at a threshold of 5%. The F-statistic of Gibbons, Ross and Shanken (1989) is 2.763 and the associated critical probability is 0.0028. The null hypothesis that the ten constants obtained from the estimation of model (3) are equal to zero can be rejected at the usual threshold of 1%. Therefore, we conclude that exposure to traditional risk does not explain the returns of the portfolios most sensitive to the sentiment factor.
Results also show that the portfolios most sensitive to sentiment have higher systematic risk than the portfolios less impacted by sentiment. Sensitivity to the market risk is 0.968 for the portfolio of stocks with lower sensitivity to the sentiment factor, while it is 1.154 for the portfolio with higher sensitivity to sentiment factor. Similarly, we find that the returns of portfolios least exposed to the sentiment factor covary negatively with SMB while the returns of portfolios most exposed to sentiment covary positively with SMB. This result indicates that the portfolios which are most sensitive to sentiment contain more small capitalizations stocks than the other portfolios. This result is consistent with that of most previous studies Thaler, 1991, Neal and Wheatley, 1998) 11 . We also note that the returns of portfolios least exposed to the factor sentiment covary positively with the factor HML while the returns of portfolios most exposed to sentiment covary negatively with the factor HML. This indicates that the portfolios most (least) impacted by sentiment include more low (high) B/M stocks.
Findings also indicate that the regression coefficients for the factor momentum are negative for almost all the portfolios although they are significant only for the portfolios less vulnerable to the sentiment factor (portfolios 1 and 2). This result indicates that the portfolios least exposed to sentiment factor include proportionally more stocks with low past performances. A possible explanation is that individual investors are attracted by stocks that have experienced good recent performance. This finding validates previous studies showing that noise traders adopt strategies of "positive feedback", i.e. they buy after prices increase and sell after prices decline (Solt and Statman, 1988; Clarke and Statman, 1998; Kurov, 2008) .
Overall, we conclude that neither the three risk factors of Fama and French (1993) nor the momentum factor can explain the abnormal returns of portfolios most sensitive to the sentiment factor 12 . Thus, a risk premium for the stocks most exposed to sentiment appears justified.
Impact of the sentiment risk
Through this sub-section, we test the central hypothesis of investor sentiment theory; investor sentiment risk is a priced risk factor and requires a risk premium for any stocks that have an exposure to it. We propose a new asset pricing model to take into account a risk premium linked to investor's psychology. To construct the portfolios mimicking risk factors related to size, B/M ratio and exposure to sentiment factor, we use the Fama-French (1993) portfolio approach. We form portfolios as the intersections of the three independent sorts: size, B/M ratio and exposure to sentiment factor.
Construction of sentiment risk premium
In June of each year t, all stocks are ranked by size and are grouped into three portfolios corresponding to the first three deciles (Small, (D1-D3)), the four median deciles (Medium, (D4-D7)) and the last three deciles (Big, (D8-D10)). Independent of the ranking described above, in December of each year t-1, all stocks are also sorted according to their B/M ratio, and again grouped into three portfolios respectively corresponding to: the first three deciles (Low, (D1-D3)), the four median deciles (Medium, (D4-D7)) and the last three deciles (High, (D8-D10)).
Similarly, and independent of the previous rankings, stocks are arranged in June of each year t, according to their sensitivity to the sentiment factor using the absolute value of their sentiment betas. The stocks are then split into three portfolios. The first portfolio includes the stocks not exposed to sentiment factor (N, (D1-D3)). The second includes the stocks moderately exposed to sentiment factor (I, (D4-D7)) and the third portfolio includes the stocks most sensitive to the sentiment factor (E, (D8-D10)).
The intersection of independent sorts of stocks into size, B/M ratio and sensibility to sentiment factor yield to 27 The exposure to sentiment factor may be correlated with other variables that could also affect the relationship between risk and return. For example, we reported earlier that small firms are more sensitive to sentiment than big firms. This implies that a portfolio constructed using the sentiment factor may include a large number of small firms and portfolio returns could be affected by the size effect. To avoid confounding the size effect with the sentiment effect, the factors must be made perfectly orthogonal. This is why we build each factor neutralizing other factors using the procedure described below.
The SMB factor corresponding to the difference between the monthly returns of the small capitalization portfolios and the big capitalization portfolios is given by the following equation:
Similarly, the HML factor which corresponds to the difference between the monthly returns of the portfolios with high B/M ratio and the portfolios with low B/M ratio is calculated as follows:
The EMN factor dedicated to replicate the sentiment risk premium is the difference between the monthly returns of the portfolios with higher exposure to sentiment factor and the portfolios with lower exposure to the sentiment factor:
Finally, our proxy for the market factor in stock returns is the excess market return, (R m -R f ). R m is the return on the value-weighted portfolios of all stocks in our sample.
[ INSERT TABLE 5] The results depicted in Table 5 show that the risk premium linked to sentiment is positive: it is 0.46% per month over the period from July 1985 to June 2008. This factor is significant at 5%. The market portfolio records a monthly average return in excess of the risk free rate of 0.61%. The monthly premium associated with the risk factor SMB is 1.08%. It is significant at 1%. As to the factor UMD, it shows a significant average return of 0.89% at the 1%. In contradiction with previously reported results, the factor HML exhibits a negative average return of -0.94%. [INSERT TABLE 6] The correlation matrix among the factors presented in Table 6 shows that the risk premium related to the sentiment factor is correlated with the premiums for HML and UMD. The correlations between the factors EMN and SMB and the factors EMN and R m -R f are moderate, averaging 0.372 and 0.379 respectively. These low correlations appear to confirm the hypothesis that the information contained in the factor sentiment is not connected to other risk factors. The correlation between the other factors is also quite low with the exception of that recorded between size and B/M ratio. The correlation reaches the value of -0.498 14 .
Towards a model incorporating a sentiment risk premium
To test the hypothesis of a sentiment risk premium, we add the sentiment risk premium in the multi-factor model presented in the previous section. Our main interest concerns the sign and the significance level of abnormal return. If the risk sentiment is valued by the financial markets, abnormal returns should disappear or at least should be reduced. Abnormal returns are estimated with the constant from the following multi-factor model: (4) Table 7 presents the results of the estimation of the multi-factor model (4). The EMN variable is significant for the three portfolios the most sensitive to sentiment. The addition of the EMN variable in the model increases the explanatory power of these portfolio returns between 2 to 4%. Overall, the portfolios most exposed to sentiment are those have been the most impacted by the EMN variable. The returns of stocks the least exposed to sentiment (portfolio 1) covary negatively with EMN variable. In contrast, the returns of stocks most sensitive to sentiment covary positively with the sentiment risk premium.
It is important to observe that the addition of a sentiment risk premium contributes to offset the abnormal returns of portfolios 9 and 10. The alpha coefficients for these portfolios are not significant at 5% level. The F-statistic of Gibbons, Ross and Shanken (1989) confirms this result. The null hypothesis, that the ten constants obtained after estimating the model (4) are equal to zero at the 5% level, is not rejected. The addition of the EMN factor helps to better explain the returns of portfolios 9 and 10.
These results are consistent with the claims of the investor sentiment theory. The stocks most sensitive to sentiment earn greater returns than stocks less sensitive to sentiment as a compensation for bearing sentiment risk.
Robustness tests
In this section, we conduct an analysis of the robustness of our results. First, we evaluate the relevance of the performance measure of sentiment portfolios. Second, we focus on studying the behavior of the stocks with a negative sentiment beta. Finally, we investigate the impact of using other sentiment indicators on profit of the sentiment strategy.
Relevance of the performance measure of sentiment portfolios
• Relevance of the asset pricing model Until now, the Carhart (1997) four-factor model has been used to evaluate the portfolio returns. To ensure that the observed abnormal returns on the portfolios most impacted by sentiment factor are not the result of a model misspecification, we conduct a robustness test using another asset pricing model. In a recent study, Chen, Novy-Marx and Zhang (2011) propose an asset pricing model based on the q-theory of investment. This model explains anomalies such as momentum, failure probability, O-score, earnings surprises, accruals, net stock issues and stock valuation ratios. According to this model, the return on a portfolio in excess of the risk free rate would be based on its sensitivity to three risk factors:
With: R m -R f is the market return in excess of the risk-free rate. R INV is the difference between the return on a portfolio of low-investment stocks and the return on a portfolio of high-investment stocks. R ROE is the difference between the return on a portfolio of stocks with high returns on equity and the return on a portfolio of stocks with low returns on equity.
The results of the time-series regressions for the model (5) 15 show that the returns of portfolios least sensitive to sentiment are well explained by the model. In contrast the portfolios most sensitive to sentiment continue to generate significant positive abnormal returns. We obtain significant abnormal returns of about 0.009 (t = 3.427) for portfolio 9 and 0.010 (t = 5.046) for portfolio 10. This finding suggests again that the traditional risk identified in the literature does not explain high returns of stocks with higher exposure to the sentiment factor.
• Reliability of the asset pricing model on the returns of industry portfolios Lewellen, Nagel and Shanken (2010) consider the results of empirical tests from models of asset pricing ambiguous. Indeed, since asset pricing models produce an artificially high explanatory power of stock returns (a high R-squared), their soundness is questionable. The authors suspect a high correlation between portfolio returns ranked by size and B/M ratio, and risk factors constructed according to the same criteria (SMB and HML). We believe that our empirical tests are not subject to this criticism because our main question relates to the sign and significance level of the abnormal return (regression constant). Nevertheless, the authors recommend to reconsider the reliability of the valuation models by using the portfolio returns formed according to characteristics other than those used for the construction of risk factors such as the industry portfolios.
[INSERT TABLE 8]
The results of the estimation of various asset pricing models on the returns of the ten industry portfolios are summarized in table 8. Results show that the CAPM explain the return of ten industry portfolios. Indeed, we do not reject the null hypothesis that the ten abnormal returns are jointly and significantly equal to zero at a 5% level. The F-statistic of Gibbons, Ross and Shanken amount to 1.567 (p-value = 0.116). In contrast, all multi-factor models are rejected by the F-statistic at 5%. Note also that the abnormal returns of multi-factor model are higher than those obtained in the CAPM. The average magnitude of the abnormal return is: 0.11% in the CAPM, 0.21% in the Carhart four-factor model, 0.12% in Chen, Novy-Marx and Zhang's model and 0.14% in our model. Also, note that only one industry portfolio shows a significant positive abnormal return in the CAPM against two in Chen, Novy-Marx and Zhang's model and in our model. The Carhart model generates three cases of significant positive abnormal returns in the ten analyzed. Overall, we consider that our multifactor model has better performance than the Carhart model and a performance close to that displayed by the Chen, Novy-Marx and Zhang model.
The behavior of stocks with a negative sentiment beta
Regressions conducted on our sample show that each month approximately 92% of the stocks have a positive beta sentiment. While the largest proportion of the stocks is evidenced by a positive sentiment beta, it is important to analyze the behavior of stocks with a negative sentiment beta. For this, we again use model (2) for the stocks having a negative sentiment beta.
[INSERT Figure 2 ] Figure 2 shows the portfolio returns based on their sensitivity to the sentiment factor. In general, we observe a positive relationship between portfolio returns and their exposure to the sentiment factor. On average, the portfolios most sensitive to sentiment have higher returns than the portfolios less sensitive to sentiment. The monthly returns of portfolio 10 are twice as large as those of portfolio 1. We conclude that stocks with negative sentiment betas have the same behavior as the positive beta stocks.
Relevance of the synthetic sentiment indicator
To measure investor sentiment, we used a composite index that summarizes the information contained in six individual measures previously identified in the literature (direct and indirect measures). This index has been preferred to a direct or indirect measure. This section investigates the relevance of this choice.
One way is to compare the raw profit of our sentiment strategy with that obtained on the basis of direct or indirect measures. This analysis allows us to check whether our synthetic sentiment index is a better indicator than the individual measures traditionally presented in the literature. In addition, we study the raw profit of the strategy using two synthetic sentiment indicators frequently cited in the literature: (i) the Brown and Cliff (2004) composite sentiment index and (ii) the Baker and Wurgler (2006) composite sentiment index 16 . To this end, we re-estimate model (2) using a sentiment individual indicator or a sentiment synthetic indicator.
[INSERT TABLE 9] Table 9 presents the raw profits of strategies based on each of six individual sentiment indicators used for the construction of the composite sentiment index. We find that the profits of strategies based on individual sentiment indicators are very low and not significant at 5%. Only the strategy based on the closed-end fund discount generates a statistically significant profit. This strategy records a profit of around 0.4% per month, a profit well below that of strategy based on our sentiment synthetic indicator. The last two columns of Table 9 depict the results of the two alternative synthetic sentiment indicators. When these synthetic measures are used, the profits are higher than those obtained on the basis of individual sentiment measures. Both strategies generate a raw profit statistically significant. Combining several sentiment indicators provide a better of investor's sentiment than each individual indicator. The superiority of our composite measure seems to come from the simultaneous effect of the combination of both the direct and the indirect indicators.
Conclusion
Previously published finance literature has focused primarily on the ability of sentiment indicators to predict the cross-section of stock returns. Unlike most previous works, we proposed a new approach linking the sentiment risk factor to asset prices. This approach provides a better understanding of investor's sentiment role in the return generating process for common stocks.
Using a composite sentiment index which includes several direct and indirect indicators identified in the previous literature, we constructed portfolios based on the exposure of stocks to sentiment factor. We found that the portfolio returns increases when they include the stocks most sensitive to the sentiment factor. The strategy consisting of buying portfolios of stocks most sensitive to sentiment and selling portfolios of stocks less sensitive to sentiment generates a raw profit statistically significant. Exploring the sources of profit, we found that conventional risk does not explain the high returns of portfolios most affected by the sentiment factor. However, the addition of a new risk factor-dedicated to replicate the sentiment risk-contributes to better explain the returns of these portfolios.
Our results, validated by several robustness tests, provide convincing support to the thesis of a sentiment risk premium priced by stock market. We conclude that investor sentiment should be considered as a factor influencing asset prices. Fund managers should be advised to take investor sentiment into account in the asset valuation models. We form 27 portfolios as the intersections of the three independent sorts: size, B/M ratio and exposure to sentiment factor. Monthly value-weighted returns for the 27 portfolios are calculated from July of year t to June t+1, and the portfolios are rebalanced in June of t+1. This table presents summary statistics of the 27 portfolios. Panel A presents the average monthly returns. Panel B reports the standard deviation of returns. This table presents summary statistics of sentiment betas (mean, minimum and maximum) and some characteristics of the sentiment portfolios. The sentiment portfolios are formed each month by sorting stocks based on their exposure to the sentiment factor. The last two columns correspond to the time series average of the cross-section mean of market capitalization and the time series average of the cross-section mean of book-tomarket equity ratio. The last line contains the difference between the characteristics of portfolio 10 and 1 and the corresponding t-stat. ***, **, * indicate significance at the 1%, 5% and 10% levels, respectively. Each month from August 1984 to December 2008, all stocks are ranked in ascending order on the basis of their exposure to sentiment factor and assigned to one of ten portfolios. Portfolio 1 contains the stocks least impacted by investor sentiment and portfolio 10 the stocks the most impacted. The average monthly return of each portfolio is presented in this table. The column titled Market beta represents the time series average of the cross-section of the mean of traditional beta coefficient of each portfolio. The column, turnover rate, is the time series average of the cross-section mean of the number of stocks removed from a specific portfolio divided by the initial number of stocks in the portfolio. August 1984 is used as reference to identify the initial number of stocks in each portfolio. Each month from August 1984 to December 2008, all stocks are ranked in ascending order on the basis of their exposure to sentiment factor and assigned to one of ten portfolios. Portfolio 1 contains the stocks least impacted by investor sentiment and portfolio 10 the stocks the most impacted. This table presents the raw profits for sentiment strategies which consist of buying a portfolio exposed to the sentiment factor and selling the portfolio the least exposed to this factor. The portfolio 1 is used as a benchmark for the significance tests. ***, **, * indicate significance at the 1%, 5% and 10% levels, respectively. 
Appendix 1: Description of the variables used for the construction of the composite sentiment index
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R p is the portfolio rate of return, R f is the risk-free rate of return, R m -R f is the market return in excess of the risk-free rate (one-month bill rate), SMB is the difference between the value-weighted return of a portfolio of small stocks and the value-weighted return of a portfolio of large stocks, HML is the difference between the value-weighted return of a portfolio of high B/M stocks and the value-weighted return of a portfolio of low B/M stocks, UMD is the difference between the value-weighted return of a portfolio of stocks with high returns during months t-12 to t+2 and the value-weighted return of a portfolio of stocks with low returns during months t-12 to t+2, and ε p is the residual return on the portfolio. The Newey-West adjusted t-values of the coefficient estimates are reported in the parentheses. The F GRS is the F-statistic of Gibbons, Ross and Shanken (1989) is the market return in excess of the risk-free rate (one-month bill rate), SMB is the difference between the valueweighted return of a portfolio of small stocks and the value-weighted return of a portfolio of large stocks, HML is the difference between the value-weighted return of a portfolio of high B/M stocks and the value-weighted return of a portfolio of low B/M stocks, UMD is the difference between the value-weighted return of a portfolio of stocks with high returns during months t-12 to t+2 and the value-weighted return of a portfolio of stocks with low returns during months t-12 to t+2. EMN is the difference between the monthly returns of the portfolios with higher exposure to sentiment factor and the portfolios with lower exposure to sentiment factor. ***, **, * indicate significance at the 1%, 5% and 10% levels, respectively. This table presents the correlations among monthly returns of portfolio risk factors. R m -R f is the market return in excess of the risk-free rate (one-month bill rate), SMB is the difference between the value-weighted return of a portfolio of small stocks and the value-weighted return of a portfolio of large stocks, HML is the difference between the value-weighted return of a portfolio of high B/M stocks and the value-weighted return of a portfolio of low B/M stocks, UMD is the difference between the value-weighted return of a portfolio of stocks with high returns during months t-12 to t+2 and the value-weighted return of a portfolio of stocks with low returns during months t-12 to t+2. EMN is the difference between the monthly returns of the portfolios with higher exposure to sentiment factor and the portfolios with lower exposure to sentiment factor. R p is the portfolio rate of return, R f is the risk-free rate of return, (R m -R f ) is the market return in excess of the risk-free rate (one-month bill rate), SMB is the difference between the value-weighted return of a portfolio of small stocks and the value-weighted return of a portfolio of large stocks, HML is the difference between the value-weighted return of a portfolio of high B/M stocks and the value-weighted return of a portfolio of low B/M stocks, UMD is the difference between the value-weighted return of a portfolio of stocks with high returns during months t-12 to t+2 and the value-weighted return of a portfolio of stocks with low returns during months t-12 to t+2. EMN is the difference between the monthly returns of the portfolios with higher exposure to sentiment factor and the portfolios with lower exposure to sentiment factor and ε p is the residual return on the portfolio. ∆ Adjusted R² shows the improvement of the adjusted R² after the addition of the sentiment factor. The Newey-West adjusted t-values of the coefficient estimates are reported in the parentheses. The F GRS is the Fstatistic of Gibbons, Ross and Shanken (1989) testing the null hypothesis that the intercepts are jointly zero.
Mean
Portfolios
Alpha R m -R f SMB HML UMD EMN Adjusted R² ∆ ∆ ∆ ∆ Adjusted R² Gibbons, Ross and Shanken (1989) testing the null hypothesis that the intercepts are jointly zero. Number in bold indicates that the variable is significant at the conventional levels. All the t-statistics are adjusted for heteroscedasticity and autocorrelations. Table 9 : Raw profits of the strategy using a sentiment individual measure or a sentiment synthetic measure
NoDur Durbl Manuf Enrgy HiTec Telcm Shops Hlth Utils Other F GRS
This table presents the raw profits of strategies based on each of six individual sentiment indicators used for the construction of our composite sentiment index and for two alternative composite sentiment indexes. II is the investors intelligence index; UMI is the consumer confidence index; NIPO are RIPO are the average monthly first-day returns on IPOs and the number of IPOs, respectively; FLOW is the mutual funds flows; CEFD is the closed-end funds discount. BC is the Brown and Cliff composite sentiment index and BW is the Baker and Wurgler composite sentiment index. The strategy consists of buying the portfolio the most sensitive to sentiment (portfolio 10) and of selling the portfolio the least sensitive to sentiment (portfolio 1). ***, **, * indicate significance at the 1%, 5% and 10% levels, respectively. This figure shows the development of the composite sentiment index over time. The composite sentiment index is the first principal component of six sentiment proxies: the consumer confidence index, the investors intelligence index, the average monthly first-day returns on IPOs, the number of IPOs, the mutual funds flows and the closed-end funds discount. The composite sentiment index is based on sentiment proxies adjusted for growth of industrial production, inflation, term spread, default spread and growth in durable, nondurable and services consumption. The sentiment proxies are standardized to have a mean of zero and a standard deviation of one. P1  P2  P3  P4  P5  P6  P7  P8  P9  P10 
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